1,4-Di(2-furyl)-2,5-substituted phenylenes were synthesized by a Stille cross-coupling reaction. Subsequently, these monomers were electrochemically polymerized in a cholesteric liquid crystal (CLC) electrolyte solution. The polymers thus prepared showed circular dichroism, birefringence, and a fingerprint texture similar to that of the CLC electrolyte.
INTRODUCTION
Conjugated polymers such as polythiophene [1, 2] , polypyrrole, [3, 4] polyaniline, [5] [6] [7] and polyfuran [8] have been studied because of their electrochemical and optical properties, as well as their electrical conductivity. The synthesis of various substituted conjugated polymers or conjugated polymers containing heteroatoms has been studied for various applications such as 3-D helical structure. It is generally known that the CLC phase has a helical structure and that the addition of a small amount of chiral compound into a nematic liquid crystal (NLC) can induce the formation of a CLC phase. [22] In order to construct a chiral reaction field, we prepared an CLC electrolyte solution, consisting of 6CB as an NLC solvent, cholesteryl oleyl carbonate as a CLC inducer, TBAP as a supporting salt, and the monomers. The molecular formulas and compositions of the constituents of the CLC electrolyte solution are summarized in Table 1 .
Synthesis of 1,4-di(2-furyl)phenylene (3a):
1,4-dibromophenylene 2a (1.65 g, 7 mmol) and 2-(tributylstannyl)furan 1 (5.00 g, 14 mmol) were mixed into toluene (13 mL) under nitrogen. After refluxing the mixture for 30 min, tetrakis(triphenylphosphine)palladium(0) [Pd[PPh 3 ] 4 ] (0.10 g, 0.087 mmol) was added. After a reaction of 24 h at 80 °C, the toluene in the mixture was evaporated. The purification by chromatography on silica gel (eluent: dichloromethane) and recrystallization from hexane followed by evaporation afforded 3a (1.34 g, 6.4 mmol) as a white solid (Yield: 90%). 1 
Synthesis of 2,5-di(2-furyl)toluene (3b):
2,5-dibromotoluene 2b (0.55 g, 2.2 mmol) and 2-(tributylstannyl)furan 1 (1.57 g, 4.4 mmol) were mixed into toluene (4 mL) under nitrogen. After refluxing the mixture for 30 min, [Pd[PPh 3 ] 4 ] (0.052 g, 0.045 mmol) was added. After a reaction of 24 h at 90 °C, the toluene in the mixture was evaporated. The purification by chromatography on silica gel (eluent: chloroform) and recrystallization from hexane followed by evaporation afforded 3b (0.42 g, 1.9 mmol) as a white solid (Yield: 83%). 1 
Synthesis of 2,5-di(2-furyl)-p-xylene (3c):
This compound was prepared by the same procedure for synthesis of 3b. Quantity used: 
Synthesis of 1,4-diethyl-2,5-di(2-furyl)benzene (3d):
Polymerization in a cholesteric liquid crystal
The CLC electrolyte solution was injected between two indium tin oxide (ITO)-coated glass electrodes sandwiching a Teflon sheet (~0.2 mm) spacer. Polymerization was performed with a constant 4.0 V direct-current voltage applied between the electrodes. During polymerization, the temperature was held at 22.0 °C in order to maintain the CLC phase. After 20 min, a thin polymer film was deposited on the anodic ITO glass electrode. The residual CLC solution was washed off with hexane to afford a steady green film. GPC measurements for the polymers could not be performed because the polymers are insoluble and infusible. μm (Figure 6c ), respectively. These results suggest that the fingerprint texture of the polymers thus obtained in the CLC electrolyte solution derives from helical structure of the CLC.
RESULTS AND DISCUSSION

Differential scanning calorimetry analysis
Therefore, the pitch length of the fingerprint texture of the polymers is controllable by concentration of the CLC inducer.
FIGURE 6
Selective reflection of light
The surface of poly3a, originally green, shows jewel beetle-like iridescent reflection under illumination by white light emitting diode (Figure 7) . This is the structural color derived from the periodic convexo-concave stripes along the fingerprint texture. The polymer synthesized in this study is not CLC but it can exhibit an interference color reflection phenomenon due to the polymer has a CLC-like periodic structure. In other words, helical periodic structure of the present polymer produced by imprinting from CLC in the course of electrochemical polymerization functions CLC type one-dimensional photonic crystals. 
